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1. Introduction

What is CLARA? “CM SAF cLoud, Albedo and RAdiation
dataset from AVHRR data” (=Similar to Patmos-X)

* Polar orbiting satellites NOAA and MetOp | /—\
»  FCDR from NOAA (Heidinger et al.,2010) T >

* Currently released versions: vt v

— CLARA-A1 (1982-2009) IR ﬁ D

— CLARA-A2 (1982-2015)
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Some of the modifications in upcoming version CLARA-A3:

* Inclusion of AVHRR-1 sensor (TIROS-N, NOAA-6, -8, -10): extension of time range to
1978-2019 i.e. 42yr

e Updated FCDR: new calibration for visible channels (latest PATMOS-x coefficients)

* Updated cloud treatment algorithms (NWCSAF/PPS v.2018; Karlsson et al.) SMHI

 Addition of new product “TOA radiative fluxes” -> this presentation
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Abstract: The current lack of a long, 30+ year, global climate data record of reflected shortwave

top-of-atmosphere (TOA) radiation could be tackled by relying on existing narrowband records
from the Advanced Very High Resolution Radiometer (AVHRR) instruments, and transform
these measurements into broadband quantities like provided by the Clouds and the Earth’s
Radiant Energy System (CERES). This paper presents the methodology of an AVHRR-to-CERES
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o 1. Introduction

Level-2 processing: instantaneous observations
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: 2.1. Validation instantaneous L2 ;

2. Validation results:
— 2.1. Instantaneous RSF (level-2)
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: 2.1, Validation instantaneous L2 {®2

e Validation is done on AVHRR-CERES “matched
observations”, i.e. that are collocated, coangular,
and simultaneous. Those conditions are met when
orbital planes from Terra/Aqua and NOAA-17/18/19
coincide (2004, 2005, 2007, 2008, 2011, 2012). |

* Method: TOA albedo+RSF is calculated for each
AVHRR pixel. Subsequently, for each CERES-SSF
footprint the matching AVHRR pixel values are
averaged and the bias is calculated.

e Number of matched observations: about 66 million

* Biases are gridded in 5°x5° lat-lon boxes. Spatial
spread of bias is quantified by bias-corrected RMSE.
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.+ 2.2. Validation daily/monthly L3 |

2. Validation results:

— 2.2. Daily and monthly mean RSF (level-3) +Monthly mean diurnal
cycle
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2.2. Validation daily/monthly L3 &3 [ VR

Level-2 processing: instantaneous observations
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Mean diurnal cycle (0-24h UTC); Region: OCEAN-ATL_g-10 (10 gridboxes between -20.5°E,-20.5°E,-14.5°N,-5.5°N); Month: 2008-10
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Mean diurnal cycle (0-24h UTC); Region: OCEAN-ATL_g-10 (10 gridboxes between -20.5°E,-20.5°E,-14.5°N,-5.5°N); Month: 2008-10
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Bias of CLARA-A3 TOA RSF radiation w.r.t. CERES-SYNM-Ed4.1 (200801)
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- 2.3. Validation longterm timeserieg®4

2. Validation results:

— 2.3. Long term time series, stability
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.+ 2.3. Validation longterm timeserie

Global monthly RSF CLARA-A3, ERA-5 and CERES (RSF)
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Global monthly EIIZISS CLARA-A3 w.r.t. ERA-5 and CERES (RSF)
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Global monthly biaS CLARA-A3 w.r.t. CERES (RSF)
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o 1. Introduction

1. Introduction

— 1.2. improvements/changes during last year
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£ 1. Introduction

* 1.2. Additions/improvements implemented during last year:
— Spectral response corrections: aveRR | chamel1 | channelz | Channela | Channels | 1or MRS jomer e,

satellite |slope offset [slope offset |slope offset [slope offset T Noaao
tirosn 1.023 -1.449| 1.006 0.085| 1.003 -0.540| 1.000 0.000

noaas 1.009 -0.174| 1.011 -0.102| 0.999 0.236| 1.000 0.000
noaab 1.012 -0.027| 1.003 -0.052| 0.999 0.300| 1.000 0.000
noaa?7 1.009 -0.036| 1.007 -0.007| 1.000 -0.198| 0.991 1.991
noaad 1.010 -0.009| 1.003 -0.048| 0.999 0.201| 1.000 0.000

) 1 AN NN 1 ANE NN 1 Ann AnEl A Noo 7 7TA

08—

Relative response
o
=2
I

=
S
T

o
8
T

7\\III\\\
0.0

=}

Wavelenght [um]

— ADM interpolation between SZA,VZA,RAA bins now done on fluxes, not on anisotropic
factors.

— ADM interpolation bias correction (Loeb et al. 2003):

7T1(905 95 (]5, hsfc)

R(6,, 6, ¢; hy)

1 8F (0, 0, ¢; hy),) (16)

F'(8,, 0, ¢; hy) =

— ADM: weighted scene types from discretized bins with cloudcover and COT:

* E.g. cloud cover is 20%, so the anisotropic factor is calculated as weighted mean from anisotropic factors
corresponding to the discretized scenetypes with respectively 0-25% and 25-50% cloud cover.
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.+ 2.2. Validation daily/monthly L3 §
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Bias of CLARA-A3 TOA RSF radiation w.r.t. CERES-EBAF-Ed4.1 (201101)
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Bias of CLARA-A3 TOA RSF radiation w.r.t. CERES-SYNM-Ed4.1 (201101)
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Bias of CLARA-A3 TOA RSF radiation w.r.t. CERES-SYNM-Ed4.1 (201101)
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Bias of CLARA-A3 TOA RSF radiation w.r.t. CERES-SYNM-Ed4.1 (201101)
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Rel.bias of CLARA-A3 TOA RSF radiation w.r.t. CERES-SYNM-Ed4.1 (200801)

45°N

30°N

ME=104.41 %; MAE=104.41 %

Rel.bias of CLARA-A3 TOA RSF radiation w.r.t. CERES-SYNM-Ed4.1 (200804)

ME=95.34 %; MAE=95.34 %
60°N ,‘—?Q‘”f ;
45°N
30°N
3
15°N -
1202 ‘ Yeow S L (! LA i LS : ’
‘ - \,, )@ oo 2E 1 120°W
e = Ny
by = Y
i 5 ==
S y
60°5 60°5
75°S
W2 18 1z -8 4 o 4 8 12 16
ME=91.14 %; MAE=91.14% Rel.bias of CLARA-A3 TOA RSF radiation w.r.t. CERES-SYNM-Ed4.1 (200810) ME=97.68 %; MAE=97.68 %
- P e [}f};) //\,Ej—:?ff““ . T .
%y 0N g o (f/ P ﬁgyg@,;‘w AR SN
= \? 45N / ' ;‘g‘g 5 s Al
e Soat RN & (AR
0N Z R gt Sedd N 3 N 30°N I e At !
f\. £ i r '-'-')’! ‘h \"\L'\ft K\‘ 3 q %él\, / v 4
o3 ! EEs 5 1 N J VN b ol} z
16°N o Adin ) }QL/ NIALAPE 15°N
NG : IR A :
\*T Ry S ] b WA A
o ' LSS { / W g ety 0
¢ —~ 3 i\- / AL 5/ = PR
R . il | S n el Y
b { L') P ) A v ¢
1200w \ S0 (_; - %y J ((g 60°E S0°E ¥
60°5~ B
75°

h ™
8 = &

120°W'
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Mean diurnal cycle (0-24h UTC); Region: OCEAN-ATLE_f00 (10 gridboxes between 0.5°E,0.5°E,-4.5°N,4.5°N); Month: 2008-10
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Global daily statistics CLARA-A3 w.r.t. ERA-5 and CERES (RSF)
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Global daily statistics CLARA-A3 w.r.t. CERES (RSF)
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